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@ Handgorit zur K(lrp«rpflege mit cinetti durcfi tlltrasdiBlbdiwinguiigtii «nCr«(birareii 
BehBndlungtilitstniiiient 

<g) Dm Uttndgvrat vf^Ul tincn UUntfCh&li-Moinr (}). wvMier 

de» neKiindlunpinstniflicni. voaugnwcisc vine iiuMcckbarc 
/atmbttnti: (2. 3), in Ultntichiiilsdiwlagungcn veneeec. und 
<!tncn tflcktrbitfhen Sclwltcr (K. 9) auf. welcti«r bcl Ubcndtrci- 
CCA elti<r ti«stlmmt«n, auf do* liutniinefit oiugcObUil Andnick* 
knift betatigt %tf(rd und tfinstt SumiiMr (11) odcr «incn opci- 
idicit Stgnalgoher eltncholtfit Da nftmlkh UUraschaUsdiwIn- 
jutigcn viifi ZdhnbttnlCrt-Bonten sUrk gadSmpft und damit 
lirakiijtfli iinwirksuini wcrdv*n« wann dit Bofscan mil atncr httlw- 
ran Kroti «h «(w» I N babstct ^rdan, atiarkt dar Oeauctcr nul 
dioc Waisa. dius ar dib (nttntmam xu i (trie anprasit 

Oa5 Mond^rat kann uuch mit alnam ausfltzUchan Vihracor 
atngarQsK'i neln. dar das Bchoodlaflgsinstniment ainscrdam mil 
dcr Nar/frcquem \xkr dar doppalien NaUfraquanz anualbt und 
Ml tttaigabtldct isi. Ouu wrina Schwin|ttQ(an balm UbMfiiChrai* 
icn dar krttUahan Andruckkraft bloakiart warden. 
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PATENTANSPROCHE 

1. ManUgcnit /.xtr Korpcrp(l«gc cntt cincm (lurch Ultra- 
schutlKchvvUigiingcii antrcibbarcn Bchandlungsinstrumcnt mil 
ciiicn\ ini 1 Jumlgriff do Cerates uageorcln«tcn UltraxchalU 
MiicuT. dc:iscii Sd)wingungcn uurda:; DchundlungsinstrumenC 
UtKrtrugcn werUcn, uikI mil cinem den UltraschulUMotor cr* 
rcgcndcii UUraschulNFTcquenzgcncrftlor, dadurch gckcnn- 
zciclmct. dxtt cine Vorrichlung («-J I; 18-21: IHu-2lu) vor- 
gcschcn iM. wclchc durch die auf den Inscrunwntynkopf aus- 
gcUlHc Andnzckkraft hccinfluasbar Ui und bcl Obcrschreitcn 
oilier vurgegchoncn Andruckkruft ihren Bctrietoustond in 
ciiicr fUr den Ucnutzer wahrnchmbaren Wcisc andcrt. 

2. Hundgeriit nueh ^nspruch t, dadurch gukcnnzeichneu 
daxH im ^randgriff ( 1) ausser dem UttrflstihallnVtotor (15) «in 
das liiserunicnt (2. 3) mit nicdrigcn Schallfrequenacen oder 
InfranchaUfrcqucnzcn, insbcscmdere mIt dcr cinfachcn odv*r 
doppcKcn Ncufa*qutfn/^ antrctbcndcr Vibrator (iH, 20« 21 ; 
IMa. 20€i« 21n) angcordnet ist. 

y Handgerat nach Ampruch 2, dudurch gckcnnzckhnct, 
d;ts.% tin Mandgriff (I) cin den Uttruschu(UMotor(l5) aufwei- 
sender Triiger (i4) fur dai Instrument (2, 3) schwingffihig gc* 
bgert luid durch deii crwShiUcn Vibrator (IK, 20, 21; tHa, 
2()a, 2 1 a) untreibbur ist. 

4. Hundgerat nacli An&pruch 3. dadurdi gekennzcichnct, 
da«i dor Triiger ( 14) und dam it du5 In^jtmnient (2, 3) urn eine 
lUT Andruekflactic den liistrumentcnkopfa (3), in!*bcsnndcrc 
der Hor^tcn cincr Zahnbar:&tc. ^nkreeht oricnticrte Achsc 
(13) iLchwcnkbar gelugcrt ist. 

5. Hnndgcrat naeli An^pruch 4, dudurch gekennzeichnci, 
daiM der crwHhntc Vibrator aus cinem an dits WcchHclsttom- 
net/ aaxchlicssbarcn Elektromngnctcn (20, 21; 20a. 21n) mit 
einem um liinteren Ende dcsTr^gers (14) Tdr dus Instrument 
bcfcntigten Ankcrtcil (IK; I8a} bestchc und der Triiger ( 14) 
der Wirkung wenig*nens eincr RUekjjtellfeder (19) untcrliegt. 

6. HaiHlgcrat nuch eincm der AmprOche 1-5. dadurch ge- 
keim/eiclinet, duss die durch die Andruckkruft des Iniitriimen- 
lenkoofrf heeindu^xbare Vorrichtung aus cirK'm akustischcn 
Oder opti!K:hen Signalgcber (II) bestcht, weleher tiber cinen 
im Mandgrilt (I) angcbraehten Sdialtcr (8. 9) cinschaltbar 
i!it, und dicscr Sehalter durch cin bei Oberw;hreite« der vor^^c- 
gehetien Andatckkraft dc!( Insitrumentcnkopfs (3) cta:ftisch 
au!tgctcnkte& oder vcrschwenktes Teil (4) bcttitigbarist. 

7. 1 landgertit nuch Anspruch 6, dadurch gckennzeichnct, 
das:t das crwtihntc Tcil derTragcr (4) fOr das Instrument 
(2. 3) hL 

A. Mandgcrat nach Anspnich 6, dadurch Bckennzcichnet, 
dass das crwiihnte Teil der Stiel (2) dcs Instrumcntca ut. 

V. Mandgcrtit nuch Anspnich 6, dudurch gckcnn^eichnet, 
diisn der Stgnalguber im Hahdgriff angenrdnet ist 

ill Hntidgcriit nach Anspruch 6, dadurch gekcnnze{chncl« 
daN5 dcf iJignalgcbcr ( 11 ) in cinem vom Handgrif! ( I ) gc* 
(rcnntcn imd mit dicricm Obcr Lcitungcn verbundencn. den 
UltrnschalUFrequen/geucrator enthaUctidcn Schallungsge- 
hiiusc ( 7 ) angcordnct ist . 

1 1. Handgerdt nach Anspruch 6. dadurch gukcnnzetchnct« 
diK>s dor Signalgcbcr ( 1 1 ) cin Summer Ist. 

12. Haxulgeriit nach eiiKm der AnsprUchc l-5« dadurch 
gekcnn/eichuet, dxvi die durch die Andruckkruft des Instni- 
nientcnkopfs (3) beeinflussbare Vorrieiuung durch den cr« 
wrihnten Vibrator (18-21: 18a^21a) selbcrgebUdct und dicscr 
Vibratiir xu dtvscm /wcckc derari eingerkhtet ist« liass bci 
ClKM-NChreiten der vorgogelienen AndruckkrafC dcsi Instru* 
nKiitcnkopts die durch dicNcn Vibrator er/eugtcn Schwingun* 
gen dcs histrumcnts untcrdrUckt werdcn. 

13. MandgerlU nach Anspruch t, dadurch gekennzclchnci, 
do'^s die UUrHschallsdiwingungcn des Inst runic nicnkopfs mit 
der cinfachcn mler dtip|jcltcn Netxfrcqucnz modutiert sind. 

Mandt^eritt nach Anspruch 1. dadurch gekcnnzeichnet. 



dasH eine Flussigketts/Aifuiir mil um InNtrutneiuenkitpt. iii>bc- 
sundcrc im UorNlenbeti eiiurr /aliitbur%te, niiindenden A us* 
tritcsiUfnungen vorgesehcn ist. 

15. Htindgcriit nach Anspruch L dadurdi gckctin/.cichnet. 
dass die vtirgegehciH: AiKlruckkrafl. Ixri welcher die ewiihnie 
Vdrriehlung ihren Hetrtebs'/ustnnd anderl«O.K>t N hciragt. 

I A. Handgeriil nadi Aiispruch Ldudurdi gekeniv/cidinet. 
dass die erwahnie VorrKhtung durdi cinen druekenipfindlidien 
FUhier auslosbar isl. 



Die Erfindmig bc/ieht sidi uuf cin Handgerilt /.ur Kiirpcr- 

IS pflegc mit eincm durch UltraNcludlschwingungen anlrei!>barcn. 
voreupweisc ausMnschselburcn Uehundlung>instrument. ins- 
bcsundcrv cincr /ahnhOnite. mit cincm im Mandgriff des Cie- 
rfltes ungeordnctcn Ultraschall-Molor. dessen Schwingungen 
auf das Beliundlungstiistrumcnt, iiisbcsondere die ll«irsten 

JO cincr Zahnbtirstc. Ubcrtragbar sind. und mit einem den Ultra- 
schall-Motor crregendcn Ultrnschal!«FrC(fucnzgcncrator« vor- 
xugswcLse eincm an das Nctz unschlicssharen Frequen/wandler. 

Dcnirticc Hamlgcriitc sind bereits hekunni; Insbesondcre 
werden mit Ultruschallschwingungcn angcrcgic /ahnburMcn 

23 bcispielsweise in den USA-Patcni?K:hriftcn 3 82tS 770 und 
3 84tl 932 bcschricbcn. Der Ultra«;hall-Motor wcl%i dabei 
bcispielsweise cin pic-^oelekihschcs Element auf, bei dem es 
sich um cinen kernmisdien Wcrk«<iff aus Blei-Zirkonut-Tita- 
nat in Form cines Riihrchens tiandcin kann. Dieses Element ist 

M im lUnglichen Mandgriff dcs CeriUes angcordnct und wird 
Qber eincn vom Wechscls(r«imneiz guspeistun gecigneten 
Ultra'ichall'Frcquenzgcneratnr. der in cincm getrcnnten Schat> 
tungsgchilusc untcrgcbracht und ul>cr eine ulcktrischc An* 
schlusslcitung mit dem Haiidgriff vcrhundcn ist. zu Uhraschall- 

J} schwingungen angcregt. Oiesc UltrasdialUchwlngungen wci- 
den Qber 1'eilc des Knndgrifls bzw. cinen zur Aufnahme der 
auswechselbaren '/^hnbUrstc bcstimmtcn TrUgcr siiwie tiher 
den DorstciiaticI uuf die Uorstcn tibcrtragcn, welche auf dicse 
Weisc zu Schwingungen, im allgcmcincn zu IJingsschwiiigun- 

40 gen in Richtung der Stichichse, angcrcgt werdcn, 

Physikalisch rcchnct man im allgemcinen Frcqucnzcn <iber- 
halh 20 (XIO f I/, zum UltntschaUbcrcich, in Vcrbindung mit . 
dem hicr intca*s!)iercnden Handgerilt jcdiKh soli mit dem 
Ausdruck Ultruschallfrequcnzen allgemciner ikr Frcqucnz- 

49 bcrclch von ungcOihr 10 000 Hz uufwilrts vcrstandcn werdcn. 
Bcvunugt werdcn Jcdoch Ultrtischatlfroqucnzun im Bcrctch 
von etwo 20 OOO Hz bis ctwa 35 000 Hz gewflhit. 

Praktischc Vcrsuchc huben gczetgt, dnxs mit Ultraschall* 
schwingungen ungcrcgtc Zuhnburstcn. wcnit sic vom Ucnutzer 

)0 richtig gehundhabt werdcn* in der Tut eine bcsondcrs guie 
Rcinigungswirkung cntfaltcn und insbesondcre cine wcitgc- 
hcnde Entfemung dcrM>gcnannten Phtque ermttglidien: unter 
Plaque vcrstcht man die an den Zahncn schlcimig huftcndcn 
Substanzen, wclchc hauptsachlich uas Uaktcricn odcr Qakle* 

S3 rienpnxJukicn bescchcn, /-ahn- und Zahnnelschcrknmkun- 
gen. insbesondcre die Xahnkarics und die PartKlontmc, vcrur- 
sachen oder zumindcat bcgUnsligen und die im Luutc der /.elt 
durch Mincrnlisierung in Zahnstein umgewandclt werdcn. 
Gegcniibcr konvcntioncllcn clcktrhch angctriebcnen /ahn- 

M biirsten. wclchc z. U, Schwingungen mil der Frequcnz /wtschun 
25 tmd 100 Hz und mit Amplitudcn von mchrcrun Millimc- 
tcm bis grossenurdnungsmtissig I cm ausfOhrcn. hulien jcdoch 
mit UUrnschollschwingungen nrbcttcndc Zuhnbiintcn den 
schwerwiegendcn Nachtcil. dass die Sdiwingongsamplituden 

es nur bei ctwa einigcn HP' mm licgcn und daher vum Ucnut/er 
nicht ohnc weitcrca bcobuchtct odcr fcstgcstelU werdcn kann, 
ob die BUrstc schwingt oder nicht. Ausscrdcm hue sich gezeigt. 
dass die oben crwiihnte gutc Rcinigungswirkung und die Be* 
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scititfuny vKt riaquc niif dimn crrcklii wcrtlcn. wcnn dcr IJc- 
iiul/er die lUirNtcn ilcr IKlntc mil cincr schr (^*ringcn Krult 
jjctfcii Jic /.iihncUrtlckt. wcil «»n.st ilie UHnischnlUchwingun- 
jscii ilcr Horstcn uincixlrikrki wurdcn und somit cine Rcini* 
jEuiig-swirkuili^ cnttlilU. Ta(siichlich wcrdcn die UUraychall- 
scliwitiyuiigcii dcr Uor^lcn mit sitcig^ndor auivvrcr Dclu^tung 
vjscU gcdampfl, und die Buratonbcwcgung wird prnlctisch b€- 
TKxX'i bliK-kicri. wcnii dcr uu^gcUblc Anprcssdruck ciiicn vcr- 
haltiu.%m;Lsjiig gcringcn Wert crrcichU Dicse krilischc Andruck- 
kntft licgc wgi( unurhalb dcxjcnigcn Wertcs, den Hcnutzcr vein 
konvciuioncUcii cloktrischcn Zahnbttrstcn bcim Zahneputzcn 
ert'akirung^fgcinuss unwcndcn und welcher mciit /wischcn 2 
uikI 3 N, gewiihnlidi ungeiuhr 2.5 N. bcirdgt 

Da itun dcr Boautxcr ciner UUraschalUZnhnbUrscc die 
BorsccniYCwegimgen praktiach ciidit wuhmimmt, hac ur die 
Tendenx, ctnen vie I xu acarken Anprcssdruck auszuUbcn, mit 
detn L* rfolg. da.vn die Uoncetibcwegung blockicrt odcr zumin- 
itost xtark gebremst wtrd und daher die Reinigungjiwirkung 
prnktisdi cntrdlU. Aueh wcnn man in cincr Gcbniuchsunwei- 
Hung uuf diesen wcisenclidicn Uniscond bci dcr Benutzung 
cincr UUru!ichall-Z;tiinbtiniic hinweist. bt kaum zu erwarten, 
lUw dic<se Uedingung. die 2ur Enielung elnes vemUnftigen 
RciniguDgscffekbs und natiirlich aueh ciner gptimaien Mikro- 
cnussage-Wirkung nhsK}lut crftUlt werden muss, stecs beachtct 
mnl Brfa!uung!igemiLsj5 ist es au«crordentlich schwicrig» je- 
niaiiden vtm ciner Inngjahrigen Gcwohnbeit abzubringen, d.h. 
im vuriiegenden Fade zu vcranlasiien, die ZahnbUrste nicht 
fiiehr mit dcr scit Kindheit gewohnten, vertuiltnismiis^ig starken 
Andruckkrutt zu verwendcn. Aus diesem Grundc vii der prak- 
tische tlrfolgdcrbishcr bckanmen UUnucball^ZahnbUnten 
und uuch undea*r MatidgeriUe zur K^rperpdege, die mtt cinem 
dua-li UUra^chall-Hchwingungen antrcibbaren Behandlungs* 
instrinncn(« betspielsweise zw Massuige, arbeiicn* sehr bcgrenzt, 
wcit cr au!t5ehlics»llch von der atSndigen Aufmerksamkcit der 
Ilcnuixcr ahhiingt und aueh solctie aufmerksuuncn Benutzer, 
die ()cwuv<t nur eincn schr kichien Anprcssdruck ausOben,^ 
in iter Rcget nicmal^ sicker sind, ob dieser Anpressdruck nicht 
dixrh Mi gross uit. doss eine Relrtigungs- und Mussagewirkung 
vcrhinctert wird. 

Dcr Qrfiiidung liegt die Aufgabc zugrunde, dicsen sebwer- 
wicgcnden Nachteil lu bc^itigen und cm Handgeriit der cin- 
gungs iHJschriclKjncn Art. insbeionderc cine Ultra^chall-Zahn- 
hiirste, zu MHiaftca. die es dem Benutzer auf einfache Weise 
crmOglicht. fesi^tcitcn, ob die gewUn^chte Ultrasehail-Wir- 
kung tK*i dcr Benutzung erreicht wird odcr nicht. 

'/ur UVsung dicser Aufgabc Isc das HandgcrSt nach dcr 
lirfimlung dadurdi gckennzctchnct, d;tss eine Vorrichtung vor< 
gctteheii isi. welcltc dureh die auf den Instrumcntcnkopf aus- 
getibtc Andniekkruft heeinflussbar ist und bei Ubcrsdireiten 
cincr vorgegebenen Andruckkraft ihren Betriebszusiand In 
ciner fUr den Ucnutzer wtthmchmbaren Webc ilndcrt. 

Hoini t-Iundgerfit nach der Erflndung wird also dcr Benut- 
zer jcdc^niul duruuf aufmeHcHum gcninchti wenn er eine zu 
Starke Andruckkraft aiutUbt, :{o duss cr jeweils den Anprisu* 
druck enupa*chend korrigieren knnn. Da& bietet die Gewiihr, 
dttxx die Vtirziigc dcs l-landger^t» nach der Erflndung aueh 
wirklkdi /.ur Cieitung kcnnmen und insbcsondcre ehie Ultra- 
schuli-ZuhnbUnte ihre uptimulen Rcinigung^* und Mai»age- 
wirkungcn entfaltct. 

Die dureh die Andruckkraft des Imtrumcntcnkupfs becin- 
t1u!i.sl)are Vorrichtung kanii vonugsweisc au4 cinem im Hand^ 
griff des GerHlH angcordncten clektromechanbchcn Vibrator 
iKstchen. welcher da.H sdmcnkbur gelagerte BchandlungS' 
instrument mit cincr nicdrigcn Scliallfrequenz zum Schwingen 
bring! und dcrurt eingeriduet xm, daas die:(C vom Benut7er 
sicUistvcrstUndlich ohne wciieres wahmehmbarc Schwingung 
untcrdrUckt wird, wcnn cr cincn fOr die UltraschalUWir kung 
zu Murken AnprcNsdruck tiusubt. ZwcCkm«ssigcrvrelde wird 



cin solcher VibriU«Jr dirckt mtt Nclzfrci|iicnz culcr abcr mil 
dcr ddppchcn Nctzfrequcn/. bctricbon. und ilic zasiii/lich /u 
den UltniftchalLschwingungcn er/eugtcn Vibrali<«ien dcx.Hc- 
liandlungsinsirument!! verbesscm und crgiin/en m»ch die lie- 

s handlungawirkung. 

AndCfNCith kunn die dureh die AudruckkraH bccinnu.»- 
bare Vorrichtung aueh aus cinem akusii!*chen odcr opiischen 
bignalgebcr be.stehcn. welcher Uber einen im Haiidgriff angc- 
brachien Schalter, dcr dureh den bei Obcrachrciien der vorgc- 

10 gcbcncn Andruckkraft elartwch ausgelenklen odcr vcrsehwcnk- 
ten Triiger fUr das Instrument odcr abcr dureh den Instrumen- 
icnscicl bcidtigt wird, einschallbar ist. Ucl diesem Signalgcbcr 
ktmn es sich insbcsundere urn cincn Summer handcjn. der em- 
wcder dirckt im f (undgritT des Gcnit.s odcr uder in dem den 

u U ItraschulNFreqttcnzgencrator cnihaltcndcn Schattung^gchause 
untcrgcbracht bt. 

GewOhnlieh liegt die kriiischc AndruckknUU wclchc bei 
Verwendung ciner UltraichalNZuhnbUrste nicht iiberschritten 
werden darf, bci etwa (1.8 bis WKhstcns I N. so dass voriugsi^ 

to weisc die dureh die Andruckkraft beeinflussbarc Vorrichtung 
»o ausgulegt wird, da\5 nic bci ungefiihr <K9 N Andruckkruft 
anspricht bzw. ihron BctriebszuMand sindcrt. 

Du die Relnigungswirkung ciner Ultraschall-ZahnbUrste 
erfahrungsgemuss bei Gcgenwart von Fliis!»igkeiC infotgc dcr 

a dann aufiretenden Kavitation venttfirkt wird, kann es vorietl- 
haft sein, in an sich bekannter Wcisc beim Handgertil nach der 
Erfmdung eine Fliissigkeitszufuhr mit am Bonstenbett miin- 
denden Austrittsdffnungen vorzuachcn. Ebenxo kunn es zur 
Erhdhung dcr Keinigungs- und Mussiigeeffckte vortetlhafi 

3g scin, die Ultra.%chalbchwingungen cincr Zahnbiirstc in an sich 
bekannter Webc mit dcr einfuchcn cxler der doppeltcn Ne(:e- 
frequenz zu modulieren. 

Die Erflndung wird anhand dcr /cichnungen an schema- 
tbch dargcsteltten Ausfuhruiigsbeispiclen, die tm Schiiitt dar> 

j5 gcxtelltslnd, miher eriftutcrt. E:(zeigun: 

fig, I cine crsie AusfQhrungsform cincr Ultnischail-Zahn- 
biiwtc mil cinem akusiischen Signalgcbcr. der bei Obcrschrei* 
ten cincr vorgegebenen Andruckkraft dcr Borstcn iibcr cincn 
Im Handgriff angei)rdiH!ien Schalter bctatigbar bt. 

40 Fig. 2 eine zwelte AusfUhrungsform cincr Ultraschall-Zahn- 
bUrsie mil cinem zusiil/Jichcn clektromechanischen Vibrator, 
dcr die ZahnbUrstc mit dcr doppeltcn Netzfrequenz antreibt 
und desscn Schwingungen unterdrOckl werden, wenn der Be- 
nutzer cb)C vorgegebeac Andruckkraft dcr BuiTite Uberschroi* 

43 tot, und 

Fig. 3 cine Vuriante des AusfUhrungsbcixpicIs nach Fig. 2 
mit eincm elektrumechanlsehen Vibrator, dcr mtt der einfachcn 
Netzfrequenz bctneben wird. 

Nach Fig. I wcbt die UUraschull-ZuhnbUnitc cin Gchaum: 

30 in Form eincs Iflnglichcn Kandgriffs I auf. auf wclehem aus* 
wcchselbar eine ZahnbUrnte 2 mit den Borstcn 3 angcbracht 
Ist. Die Zahnbiirstc 2 sti/t auf cinem Tragcr 4, an wclehem cin 
Uliraschall-Moror 3 bcfcstigl bt, desscn Schwinger bctspieb- 
wctsc aus eincm geetgneten piezoclcktrischen Element besteht. 

35 Der Ultraschall- Motor 5 wird tiber die Auwhlussleitungcn 6 
dureh einen UUruschall-Gcnerauir crrcgt, der in eincm ge- 
trennten Sdialtungsgehiiuse 7 untcrgcbracht bl und mittcb dcr 
Anschlumleitung 12 an das Net/ angeschlossen wcrdcn kann. 
Da ca sich in dcr Regd urn cin WcchscUtromnetz handelt. 

«o besteht der UUraschall-Gcncracorzwcckmassigerwebe aus 
eincm cnt-nprechcndcn Frequcnzwandtcr, welcher den Ultra- 
schall-Motor 5 voczugsweisc mit Frcqucnzen zwbchcn 2(^00<) 
und 35 000 1 iz crrcgt. 

Die Schwingungen des UltraschalNMotora 5 werden Uber 

A3 den Trager 4 und den Sliel der ZnhnbUr»tc 2 auf die Bontcn 3 
iibertragen. wclchc cntsprcchendc UltraschAlt-Schwingungen in 
Rtchtungder Stlelaehsc mit cincr Amplitude ausifUhren, wclchc 
gr&sencrdnuftgimibslg cinige Hundcrtstel Millimeter bctragt. 
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Oicic lIcH^ccnbcwegung wirU jcduch wcitgchcnd g^brcmM. 
wcnn Ucr vom Dcnui^cr nusgcilbK AnprcssOruck dcr Boncen 
3 gcgcivdio Zahnc bzw. da.H Znhnfleisch 0.8 bis I N ubcr^ 
sceigt. VcrHuch<: habcn gczcigt. dasis cine optimalc Rciniguiigs- 
und Mu*k2iugcwirkung nur dann errelcht wird, wcnn die vom 
Dcnuucr uusgcUbtc Andruckkrati untcrhuib dcs kritlsclicn 
Wcrics bkibi. Dii jedoch der Benuizcr die Uknwchall^chwio- 
gungcn dur Qomcn prakitsch nicht wahmtmrnt und dahcr niche 
fcstMtollcn kann, ob sich bci einer bcatimmtcn Andruckkruft 
die Oonucn wirkltch bewegcn udcr niche, ist im HandgritT 1 cin 
cickiritjchcf Schaltcr vorgcschcn. dcr auji einem ftsstcn Kon- 
tukt H und eincni mit di^v;m /.usnmmcnwirkendcn, am TrUger 4 
bcfcsdgtcn Konu^e 9 bcstchl. Dicsc hcidcn Schaitcrkoniakie 
8 und 9 liegen ubcr «in« An9chiui:ilettung 10 im Stromkrcis 
cines Suiiuncr:! 1 1. der im Schailungsgehiusc 7 untcrgcbracht 
isi und cbcnfoils aber die Netziinschiussl«iCung 12 ge^pulat 
wird. Der Tragcr 4 isi derart ausknkbar ausgebildce und on- 
gcordnet, dass dcr nach Fig. 1 normolcfwcise geschloucnc 
Schullcr 8. 9 durch Abliebung dcs Kuntaktea 9 vom Kontakt 8 
geoffnct wtrd, wenn die vom Biinuheer auf die Oorstcti 3 uu5* 
gctibtc Andruckkmft den kritischen WerU beiapieiswewe 0.9 N, 
tibcnteigt Durch Offncn dea Schaiters wird dcr Summer 1 1 
ctngejtchaltet und der Benutzer gewamt, dcr daraufhin seinon 
Anprc.H:idruck 90 weit verringcm kann. bia dcr Schaltcr wicder 
gachlossen und damit der Summer ubgcschaltet wird. 

Die crfordediche Auiaenkbarkeit dca Trfigers 4 l(iss( sich 
dadurch errcichcn, doss er emwcder entsprechend elastisch 
ausgcbiidet odcr aber um einen kleinen Winkcl schwcnkbtir 
giclugert wird; ini Ictztcn Faile ist ausserdem noch etne den 
Trfigcr 4 vorspunncnde, geeignec bcmessenc Fedcr vorge- 
itchen. wetche d;i(ur sorgc, da9» normulcrweisc der SchiUter 
H, 9 gcschloiuen ist, solunge die kritiachc Andruckkruft nicht 
Uberschricten wird. 

Gcgcbenenfulls kann der Schalter auch vom SticI dcr Zahn- 
biirstc bctittigt werden. wenn dicscr Sticl teitweisc ina Inncrc 
dcs Haiidgriffa 1 hineinragt. Auuerdem kann natOrtich die 
Anordnung auch 90 getroffen aein, d;i2iS der Schahcr normalcr* 
wei:te offt;n ixt und nur bci Obcnchreitcn der kritischen An- 
Oruckkrait gcschlosscn wird und dann den Summer ejn:icha)(ct. 
Anstcilc cinca ^ummcn kann auch jcder bcliebige andere 
akustischc Oder auch optische Signalgcber vcrwendct wcrdcn, 
wobci jcdoch im ailgemeinen ein akustischcr SIgnalgebcr 
zwcckmtoigcr aein wird. GegcbencnfalU kann der Signalge- 
hcr uuch im Handgriff 1 untergebmchi twin. 

Im AuafUhrungsbcispicI nach Fig. 2 ciner UUraschall-Zuhn* 
buratc int im Hundgrlff 1 ein um elne Acbae 13 schwenkbarvr 
Trfigi^r 14 gelagert. auf d«Kten vordcrem Endo auswechsclbar 
cine ZahnbUrsce 2 mit den Boraten 3 angcbracht und an dcs- 
Ken dahimcr licgendcm Bercich dcr Scbwinger eincs Ultra* 
8ch:it)-Motors 15 bcfesiigt sind. Dicacr Schwinger ht im be- 
truchtctcn Ucispiel ein Stab aua magnctastrtktivcm Material, 
bciapici5wci:(e au2( MonoK kann B. cinen quadratischcn 
Ouenurhnitt von 7x7 mm hubcn und iat von ciner am Hand- 
griff i bcfcstigtcn Spulc 16 umgeben. Die Spulc 16, die den 
Slab mit hinrcichcndem Spiel umgibt und z. B. cinen lichten 
Innendurchmess^r von 12 mm hoben kann, wird Qbcr die nach 
au^n fUtirendc Anschluaskitung 22 durch cinen in cincm gc- 
trcnnten Schaltungagehau%e untcrgcbrachtcn Ultroschall- 
Frequenxguncrator gespeist; die UUroschallschwingungcn des 
magncKMlriktivcn Stahn wcrden wiederum Ubcr den Sticl dcr 
/uhnbilntc 2 auf dercn Bontcn 3 abcrtrageo. Die aenkrecht 
xur Auflagcfliichc dcr Borsten 3 orienticrtc Schwcnkachse 13 
dcsTrageni 14 bildei cinen Knotenpunkt. und dcr Abataiid 
ifwiachen dicacm und den Baratcn 3 betrdgt vorzugawcUw; ein 
Viertcl der Ultru:tchallwcllenUlngc odcr cia ungerudzahligcs 
Viclfuchcsiduvon. 

Auxscr dcm Ultraachail-Motor 15 enthflli der Handgriff I 
nsich Fig. 2 cinen ulcktronicchunc^cn Vibrator in Form eincs 



Elcklromagnctcn mit cincr Spulc 2 1 und cincm licwvglichciu 
un cincr hinicrcn Vcrliingcrung 17 %lvs Tru^Ecrs 14 iKlcMijitcii 
Anker 18. An dcr Vcrlungcrung 17 ilcs I nijicrv 14 hciiisciiig 
angrcifcndc, an den Handgriffvirandcn hcfc:iti|k(tc t 'cdcrn I *> 

a wirken aU Kiick.stcllfcdcrn und dcllniercn die Uuhclagc dcr 
/.ahnbCirNtc 2. 3. Wcnn die Magncispulc 2 1 iihcr die iiusMrrc 
Anachlusalcicung 23 an da.% WcchsclMnimnctx ungcschloNscn 
wird, dann schwingt dcr Vibrator und daniit die /ahiibiirMc 
mit dcr di)ppcltcn Nctzfrcqucti/ im Siiiiic dcs DoppclpfciK um 

to die Ach^c 1 3. 

Dcr Vibrulor und die f 'cdcr 19 simi s(i hcmcsscn. duss die 
Vibnitorachwingung blockicrt wird. wenn die auf die /aim- 
biirstc nu.sgciibtc Andruckkr:if( den crwiihntcn kritischen Wert 
Ubcratcigl. Auf diesc Wcisc bemcrkt der Benut/cr M»furi. davN 

13 crdio Andruckkruft vcrringern muss, und cr k:inn luinmchr 
Icicht die Andruckkraft standig !m) wiihlcn. du.is dcr Vibrator 
und damit die '/ahnbUratc atttndig mit auarcichcndcr Ampli- 
tude schwingen. Dtcae Schwingunguimplitudu dC5 Zahnhiir* 
stcnkopfca kann zwisurhcn I und 10 mm, vt>r/.ug2»wctM: xwiMThcn 

20 2 und 4 mm licgcn, Dicsc atualitdichc Schwingung dcr /ahn- 
buntc mit dcr doppcUcn Nctzfrcqucnx, alMi im ullgcmcinen 
mit 100 Hz. bringt nusscrdcm cine zu^fltzliche Rcinigung^- 
und Mnssagcwirkung mit Mch, welchc die UhrasehnlNWirkung 
crgiinzt. Allgcmcin kann der Vibrator, dcr auch cinen andcrcn 

35 Autbuu habcn kann ab bcschricben, mit irgcnd cincr gceigne- 
ten Frcqucnz tm niedrigen Schallbcrekh odcr gcgchenen falls 
auch im in fraschall- Bercich. also untcr 16 Hi. arbcitcn; wc- 
aentlich iat, dos» die von dicacm Vibrator cr^cugtc Zuhnbiir* 
atciMChwingung in auffallcndcr Wcihc vom Bcnutzer wahrisc- 

30 nommcn wird. Im Hinblick auf die zustltzlichc Reinigungn- und 
Masisagewirkung und wegcn dcr Einfachhcit der Spcixung int 
jcduch ein dlxvkt an da» Wechaclstromnciz anschlicssharcr 
clcktromcchanischcr Vibrator achr xwcckmiiMig. 

Dos Au5fuhrung5hci!tpiel nach Fig. 3. bci wclchcm die mit 

95 dcm Bcisplet nach Fig. 2 Ubcreinstimmcndcn Teilc mit den 
gleichcn Dc/ugszcichcn ventchcn aind. untcrnchetdct sich von 
dicacm Bet^tpicl nach Fig. 2 Icdigitch im Aufbau und in dcr 
Funktion dos cicktromcchanischcn Vibrniora, Auf dcn» 1:- 
fiJrmigen Kern des Ekkirorangnctcn 20a i^t cine durch cine 

40 Mittclanzupfung untcrtcilte Wicklung 2U ungeordnet, wiih- 
rend in den zu den Wicklungscnden fiihrcndcn Zulettungcn 
Diodcn 24 derart gcschaitot xind, da.ss jcdc Wtcklungshnlfte 
nur jowclU von Stromhalbwcllcn cincr Polaritat durchflovsen 
wird urul demzufolgc dicker Vibrat<tr mit dcr cinfachcn Net/.- 

45 frcqucnz M:hwingt« also im allgcmctncn nut 50 Hz. Sonst ar- 
bcitct dicsc Ultniscliall-Xahnb<ira(c nach Rg. 3 in dcr gkkrhcn 
Wcisc wie das Hnndgcrdt nach Fig. 2. Da die ZahnbUrstc 2. 3 
untcr dcr Wirkung dc^ Vibrators in cincr zur Andruckfliichc 
der Borsten parallelen, also zur Richtung dcr Andruckkraft 

so acnkrceht oricntiertcn F.l>cnc achwingt, wirkt dicsc Andruck- 
kruft Ubcr die gcnamtc Schwingungaamplitude im wescntliehcn 
gleichfl>rmig ab Bremskraft, ao daia die Bedingung cincr prok- 
ti!»ch volbtlindigen Cintcrdriickung dcr Vihratontchwingung t>ci 
UbcrM:hreiicn ciner krilixchen Andruckkraft vcrhattiibniiistHig 

55 Ickht errdtlbar tst. 

Das Handgcrtlt nach dc r Erfindung ut nicht auf die beseti ric- 
bcnen AusfUhrungibcbpicIc hcschrunkt, sondern lilsid sowohl 
hinsichtlich dcs Autbaus und der Funktion dcs Ultrasehall- 
Motors als auch insbcsonderc dcr durch die Andruckkraft dcs 

to Bchandlungslnstrumcnts bcclnflu.Hxbarcn Vorrichtung ntannig- 
fnchc Vuriantcn zu. So kdnncn beispielsweisc die Ultr;i5chall* 
schwingungcn mit cincr um GriVsacnordnungcn gcringcren Frc- 
qucnz. insbcsonderc mit der einfachen oder doppcltcn Net/.- 
frcqucn/.. ntoduticrt wcrden, wu.s die Reintgungs> und Ma-ssage- 

ft5 wirkung gUnstig bccinflu!Uit. EbenM) kann uuch einc /ufuhr 
y\m FiUsaigkcit, inabca^mdcrc Wamr. durch den hohlcn tn- 
atrumentcnsttel bi.H zu am Instrumcntenkopf, in$t)cM)mlcrc im 
Bor^iicnbcct cincr /uhnbOrstc. angclinichtcn Austrilt^iUfnun* 
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Ecn vtirncsclion scin. Dicsc l-lunslgkcit wird Oann /weckmas- 
siitcrwtfisc durvh cincn cmwcdcr an dcr Wasscrlcttong ixlcr 
IM1 ciiic iK-MmUcrd' lus.'^igkcttspumrK angcscWuttcnon SchUiuch 
iibcr cine Kniial im Inncm dcs Handgriffji dcm hohlcn Insini- 
mciitc'iisticl /ugcWhct. « , , 

l)c!« wciicrcn kaim ctii Vibrator, wic cr in den Bcispielen 
nach l ig. 2 «ml 3 crliiutcri wurdo, in crrtcr Unie «ur Vcrbcti- 
<cruiig dcr Ucmiguiiga- und MassagcwirlLung vorgcschcn und 
didKr aiwgc»cgt scin, Oass die Schwingungen d«i Instni- 
mciiu uiucr ausscrcr BclostunB nur vcrhaltnbmassig wcnig 
gcdampft "ltd tUthcr bci Errdchcn dcr crwahntcn kritlschen 
Amlruckkrnfi luir unwvscntUch gtbrcmst wcfden. fn dic«en 
Fiilkrii cine bcMmden:, bfci dcr kriti^idicn Andnickkraft an- 
apix-chcndc uiul so den licnutzcr warnende Vonichtung dcr 



unhand von Kig. I hCsichncbcncn Art vorgCNClion. Das tst prin- 
zipicU ohnc weiwrcs niogUch. wcil die durch cincn Vibrator 
er/tfugl<;n Hctiwingungcn dc« Instruments .ncnkrccht /ur Kicli- 
tung dcr Andruckkrart llegcn. wiilirvnd die AiwUwung dcr den 

5 Bcnutzcr warncndcn Vorrichlimg durch cine In-Mrumentcn- 
bcwcgung in Ricluung dcr Andruckkndt crlolgt. Man kann 
Juher ill den ttcbpickn micli Hg. 2 iKlcr 3 cincn Sclwltcr », 9 
und cincn Signalgcbcr 1 1 wic bcim Bcbpicl nach f ig. I vor- 
schcn, wobci IcdigUch dafUr /u sorgcn bt. das» nich dcr UUr- 

to stcnstiel 2 bzw. dcr Tragcr M im Ucrcich dcs Jichaltcrx untcr 
dcr Wirkung dcr Andruckkraft genugcod auslcnkcn kann. 

Gan2 allgemein m«t Mdt auch irgcnd cin iKliebigcr druck- 
cmpflndlicher FUhlcr vorschcn, dcr bci tirrcichcn dcr krlti- 
sdien Andruckkrart unsprtcht und cincn Signalgcbcr auilojit. 



I fiUitt Zcivhnungcn 




^00d 96^.'o\ iazsizip uxz ss3ad>G j>aLbd 92:91 ss/it/bb 



Translated by 
Language Matters* 



The Swiss Confederation 

Confederate Bureau for Intellectual Property 




(12) Patent Specification 

(21) Petition number: 

(61) Addition to: 

(62) Partial petition from: 

(22) Registration date: 
(30) Priority: 

(24) Patent issued: 
(45) Patent specifications 
published: 

(73) Owner: 

(74) Representative: 
(72) Inventor: 



(51) Int'l CI.2 
(11) 609 238 



Translated by 
Language Matters* 

A61H 23/02 
A46B 13/02 
8068 1/02 



A5 

3874/76 

3/29/1976 
2/28/1979 



Les Produits Associ6s L.P.A. S.A., ChSne-Bourg 

Bugnion S.A., Geneva 

The inventor has declined to be listed 



(54) Hand held appliance for body hygiene with a treatment unit capable of being 
driven by ultrasonic vibrations 

(57) The hand-held appliance incorporates an ultra-sonic motor (5) which causes 
the treatment unit - preferably a plug-in toothbrush (2, 3), - to vibrate with 
ultrasonic vibrations; it also incorporates an electric switch (8, 9) activated when a 
certain pressure exerted upon the unit is exceeded and turns on a buzzer (11) or an 
optical signal generator. Because ultra-sonic vibrations are heavily dampened by 
toothbrush bristles and consequently almost ineffective when the bristles are 
exposed to a force greater than 1 N, the user is thus able to recognize when he 
applies too much pressure with the unit. 

The hand-held appliance may also be equipped with an auxiliary vibrator which, in 
addition, drives the treatment unit with the supply frequency or with doubled 
supply frequency and is designed in such a fashion that its vibrations are blocked 
when the critical application force is exceeded. 

[Drawing] 

PATENT CLAIMS 

1 . Hand-held appliance for body hygiene with a treatment unit capable to be driven 
by ultra-sonic vibrations and with an ultra-sonic motor located in the handle of the 
appliance whose vibrations are transferred to the treatment unit and with an ultra- 
sonic vibration generator which excites the ultra-sonic motor. The latter is 
distinguished by the fact that a device (8-11; 18-21; 18a-21a) is intended which 
can be influenced by the application pressure exerted upon the unit head and 
which changes its mode of operation in a way noticeable by the user if a specified 
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application pressure is exceeded. 

2. Hand-held appliance in accordance with claim 1, distinguished by the fact that 
apart from the ultra-sonic motor (15) a vibrator (18, 20, 21; 18a, 20a, 21a) is 
positioned inside the handle (1) which drives the unit (2, 3) with low sound 
vibrations or infra-sound vibrations especially with single or double supply 
frequency. 

3. Hand-held appliance In accordance with claim 2, distinguished by the fact that a 
carrier (14) for the ultra-sonic motor (15) of the unit (2, 3) is mounted in the handle 
(1) allowing the carrier to vibrate and capable of being driven by the vibrator (18, 
20, 21; 18a, 20a, 21a) mentioned above. 

4. Hand-held appliance in accordance with claim 3, distinguished by the fact that 
the carrier (14) and thus the unit (2, 3) is swivel-mounted around an axis (13) 
positioned vertically to the application surface of the unit head (3), especially to the 
bristles of a toothbrush. 

5- Hand-held appliance in accordance with claim 4, distinguished by the fact that 
the above mentioned vibrator consists of an electromagnet (20, 21; 20a, 21a) that 
can be connected to the AC power supply with an anchor part (18; 18a) for the 
unit at the far end of the carrier and the carrier (14) is subjected to the effect of at 
least one return spring (19). 

6. Hand-held appliance in accordance with one of the claims 1-5, distinguished by 
the fact that a device which can be influenced by the application pressure of the 
unit head consists of an acoustical or optical signal generator (11) which can be 
switched on with a switch (8, 9) located in the handle (1) and that this switch can 
be triggered elastically by a tilt or swivel element (4) when the designated 
application pressure of the unit head (3) is exceeded. 

7. Hand-held appliance in accordance with claim 6, distinguished by the fact that 
the part mentioned is the carrier (4) for the unit (2, 3). 

8. Hand-held appliance in accordance with claim 6, distinguished by the fact that 
the part mentioned is the stem of the unit (2). 

9. Hand-held appliance in accordance with claim 6, distinguished by the fact that 
the signal generator is located in the handle. 

10. Hand-held appliance in accordance with claim 6, distinguished by the fact that 
the signal generator (11) is located in a switch compartment (7) which is separate 
from the handle (1) and connected with the same by cables and which contains the 
ultra-sonic vibration generator. 

1 1 . Hand-held appliance in accordance with claim 6, distinguished by the fact that 
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the signal generator (11) is a buzzer. 

12. Hand-held appliance in accordance with one of the claims 1-5, distinguished by 
the fact that the device that can be influenced by the application pressure of the 
unit head (3) through the vibrator (18-21; 18a-21a) mentioned is self-generated 
and this vibrator is designed for this purpose in such a way that when the 
designated application pressure of the unit head is exceeded the vibrations of the 
unit generated by this vibrator are suppressed. 

13. Hand-held appliance in accordance with claim 1, distinguished by the fact that 
the ultra-sonic vibrations of the unit head are modulated with single or double 
supply frequency. 

14. Hand-held appliance in accordance with claim 1, distinguished by the fact that 
a supply of liquid through openings in the unit head, especially in the bristle base 
area of a toothbrush, is intended. 

15. Hand-held appliance in accordance with claim 1, distinguished by the fact that 
the designated application pressure at which the device mentioned changes its 
state of operation, is 0.8-1 N. 

1 6. Hand-held appliance In accordance with claim 1 , distinguished by the fact that 
the device mentioned can be triggered by a pressure-sensitive sensor. 

The invention refers to a hand-held appliance for body hygiene that can be driven 
by a treatment unit which is powered by ultra-sonic vibrations and is, preferably, 
interchangeable especially in case of a toothbrush. An ultra-sonic motor is located 
in the handle of the appliance, its vibrations can be transferred to the treatment 
unit especially to the bristles of a toothbrush. An ultra-sonic vibration generator 
excites the ultra-sonic motor preferably through a frequency converter that can be 
connected to the AC power supply. 

This type of hand-held appliance is already known; especially topthbrushes excited 
by ultra-sonic vibraticins are described in the US-patent documents 3 828 770 and 
3 840 932. The ultra-sonic motor, for example, shows a piezo-electric element 
which may be a ceramic material consisting of lead-zirconate-tifanate in the shape 
of a thin tube. This eldrtiiht is positioned in the oblong handle of the apiJIiance and 
Is excitted tSitoi%b^lj|ria-Sonic vibrations generated by a suitstfrle liltrarsohic 
vibrations generator which in turn is fed by alternate current and is located in a 
separate switchirvg compartment and connected by wires with the handle. These 
ultra-sonic vibrations are transferred through parts of the handle or a carrier 
designed to hold the interchangeable toothbrush as well as through the bristle stem 
to the bristles which causes these to vibrate, generally in longitudinal vibrations in 
the direction of the stem axis. 
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Physically speaking, frequencies above 20,000 Hz are considered ultra-sonic; 
however, in conjunction with the hand-held appliance that is here of interest, the 
expression, ultra-sonic frequencies, shall be understood to refer to the frequency 
range of 10.000 Hz and up. However, ultra-sonic frequencies of in the range of 
20,000 to 35,000 Hz are preferably selected. 

Practical experiments have shown that toothbrushes stimulated by ultra-sonic 
vibrations develop a particularly good cleaning effect when properly handled by the 
user and especially allow for rather comprehensive plaque removal; plaque means 
the mucous substances that adhere to the teeth and consist primarily of bacteria 
and bacterial matter causing tooth and gum diseases especially tooth decay and 
paradentosis or at least promote these conditions and, in the course of time, are 
turned into tooth plaque through a mineralization process. 

Compared with conventional electrical toothbrushes which carry out vibrations in 
the range of 25 to 100 Hz and show amplitudes from several millimeters to 1 cm, 
toothbrushes working with ultra-sonic vibrations have the grave disadvantage that 
the vibration amplitude lies in the range of only a few 10*^ mm and the user can 
therefore not easily observe or verify whether the brush vibrates or not. In addition, 
it has been shown that the above mentioned good cleaning effect and the plaque 
removal can only be achieved when the user applies the bristles of the brush with 
very little force against the teeth since otherwise the ultra-sonic vibrations of the 
bristles are suppressed and, consequently, the cleaning effect, is foregone. Indeed, 
the ultra-sonic vibrations of the bristles are quickly suppressed with increasing 
external pressure and the bristle movement is practically already blocked when the 
exercised application pressure reaches a relatively low value. This critical 
application pressure is far below the values which users of conventional electrical 
toothbrushes apply and which lies mostly between 2 and 3 N, usually around 2.5 
N. 

Because now the user of an ultra-sonic toothbrush can hardly notice the bristle 
movement he has the tendency to exert too much application pressure with the 
result that the bristle movement is blocked or at least strongly hindered and 
therefore the cleaning effect is practically eliminated. Even if a user manual points 
out this essential fact with the use of an ultra-sonic toothbrush, it can hardly be 
expected that this requirement, which must be absolutely met in order to achieve a 
sensible cleaning effect and also the effect of an optimal micro-massage, is always 
adhered to. Based on previous experience it is very difficult to change someone's 
longstanding habit. I.e. in this case to cause someone not to apply the relatively 
strong pressure on the toothbrush he is used to since childhood. For this reason, 
the practical success of the ultra-sonic toothbrushes so far known and also that of 
other hand-held appliances for body hygiene that work with an ultra-sonic powered 
treatment unit, for example, for massage, is rather limited because it depends 
exclusively on the attention of the user and even attentive users who take care to 
only apply light pressure can usually never be quite sure whether this application 
pressure is not too much after all thus preventing a cleaning and massaging effect. 
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The invention is based on the need to eliminate this grave disadvantage and to 
create a hand-held appliance of the kind described above, especially an ultra-sonic 
toothbrush, that enables the user to easily verify whether the desired ultra-sonic 
effect has been achieved during use or not. 

To solve this task the hand-held appliance of the Invention distinguishes Itself 
through the fact that a device is intended which allows Influencing the force 
exerted on the unit head and which changes its operational state in a way 
noticeable by the user when the designated application pressure has been 
exceeded. 

In case of the invented hand-held appliance, then, the user is alerted each time 
when too much application pressure has been exerted so that he is enabled to 
correct the respective application pressure. This assures that the advantages of the 
hand-held appliance can be utilized because of the Invention and especially for an 
ultra-sonic toothbrush to unfold its optimal cleaning and massaging effect. 

The device which can be influenced by the application pressure of the unit head 
preferably consists of an electro-mechanical vibrator positioned inside the handle of 
the appliance which causes the swivel-mounted treatment unit to vibrate with a 
low sound frequency and is designed in such a fashion that the vibration, readily 
noticeable by the user, can easily be suppressed when he exerts pressure that is 
too great for the ultra-sound effect. Ideally, such a vibrator will be operated directly 
with supply frequency or else with double supply frequency and the vibrations 
generated in addition to the ultra-sonic frequencies of the treatment unit improve 
and complement the treatment effect. 

On the other hand, the device that can be influenced by the application pressure 
may also consist of an acoustical or optical signal generator which can be switched 
on with a switch located in the handle when the designated application pressure on 
the elastic or swivel-mounted carrier for the unit or through the unit stem is 
exceeded. This signal generator may be a buzzer positioned either directly in the 
handle of the appliance or in the switch housing of the ultra-sonic frequency 
generator. 

Generally, the critical application pressure that may not be exceeded with the use 
of an ultra-sonic toothbrush lies around 0.8 to max. 1 N so that the device 
subjected to application pressure is designed to respond at approximately 0.9 N 
application pressure or hinders its operational state, respectively. 

Since the cleaning effect of an ultra-sonic toothbrush - based on experience - is 
enhanced in the presence of liquid because of the cavitation than occurring, it may 
be advantageous to design a liquid supply system with openings at the base of the 
bristles - that is the usual design - in case of the invented hand-held appliance. It 
• may also be advantageous for the enhancement of the cleaning and massaging 
effect to modulate the ultra-sonic vibrations of a toothbrush - as is also 
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customary - with single or double supply frequency. 

The invention is explained in more detail through application examples shown in 
schematic cross-sectional drawings. The following are shown: 

Fig. 1 shows an initial design of an ultra-sonic toothbrush with an acoustical signal 
generator which can be activated through a switch positioned inside the handle 
when the designated application pressure exerted upon the bristles is exceeded. 

Fig.2 shows a second design of an ultra-sonic toothbrush with an additional 
electro-mechanical vibrator powering the toothbrush with double supply frequency 
and whose vibrations are suppressed when the user exceeds the designated 
application pressure of the brush and 

Fig. 3 shows a variation of the design example according Fig. 2 with an electro- 
mechanical vibrator powered with single supply frequency. 

In accordance with Fig. 1 the ultra-sonic toothbrush shows a housing in the shape 
of an elongated handle 1 on which an interchangeable toothbrush 2 with the 
bristles 3 is mounted. The toothbrush 2 is placed on carrier 4 with an ultra-sonic 
motor 5 mounted on it whose vibrator consists, for instance, of a suitable piezo- 
electrical element. 

The ultra-sonic motor 5 is stimulated via the connecting cables 6 through an ultra- 
sonic generator positioned inside a separate switch housing 7 and can be 
connected via power cord 12 to the main supply. Since this is usually AC power, 
the ultra-sonic generator consists for practical purposes of a respective frequency 
converter which stimulates the ultra-sonic motor 5 preferably with frequencies 
between 20,000 and 35,000 Hz. 

The vibrations of the ultra-sonic motor 5 are transferred through the carrier 4 and 
the stem of the toothbrush 2 unto the bristles 3 which then carry out responding 
ultra-sonic vibrations in the direction of the stem axis with an amplitude amounting 
to a few hundredths of a millimeter. 

This movement of the bristles, however, is largely suppressed when the application 
pressure of the bristles 3 against the teeth or the gum exerted by the user exceeds 
0.8 to 1 N. Tests have shown that the optimal massaging and cleaning effect is 
only achieved when the application pressure exerted by the user remains below the 
critical value. Since the user, however, cannot in practice feel the ultra-sonic 
vibrations of the bristles and therefore cannot verify whether the bristles actually 
move under a certain application pressure, an electrical switch has been designed 
to be placed inside the handle 1 , the former consisting of an immoveable contact 8 
and working together with contact 9 mounted on the carrier 4. These two switch 
contacts 8 and 9 are placed, via a connecting cable 10, in the electrical circuit of a 
buzzer 1 1 positioned inside the switch housing 7 and also fed via the power supply 
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cord 1 2, The carrier 4 is designed in swivel-mounted fashion so that the normally 
closed switch 8,9 - according Fig. 1 - is opened when contact 9 lifts off contact 8 
when the application pressure, exerted by the user on the bristles 3, exceeds the 
critical value of, for instance, 0.9 N. By opening the switch, buzzer 1 1 is turned on 
and the user is thus alerted allowing him to decrease his application pressure far 
enough for the switch to close again and thus, turning the buzzer off again. 

The necessary swivel degree of the carrier 4 can be achieved either through an 
elastic design or through a small swivel angle; in the latter case a suitable 
preloaded spring applying tension to the carrier 4 is incorporated taking care that 
switch 8,9 is usually closed as long as the critical application pressure is not . 
exceeded. 

It also possible for the switch to be activated by the stem of the toothbrush if this 
stem partially extends Into the inside of the handle 1 . Of course, the arrangement 
can also be thus that the switch is normally open and is only closed when the 
critical application pressure has been exceeded and the buzzer then switched on. 
Instead of a buzzer, any other acoustical or optica! signal generator desired may be 
used; however, an acoustical signal generator is generally more practical. The 
signal generator may also be positioned inside the handle 1 . 

Application example in accordance with Fig. 2 of an ultra-sonic toothbrush: The 
handle 1 contains a carrier 14 swivel-mounted around an axis 13 and holds at its 
forward part interchangeable toothbrush 2 with the bristles 3 with the vibrator of 
an ultra-sonic motor 1 5 attached to the rear of the carrier. This vibrator in the 
reviewed example consist of a rod of magnetostrictive material, e.g. monel, and 
may have, for instance, a square cross-section of 7 x 7 mm and is surrounded by a 
coil 16 attached to the handle 1. The coil 16 surrounding the rod with sufficient 
play may, for instance, have an inner diameter of 1 2 mm and is fed via connecting 
cables 22 leading toward the outside by an ultra-sonic frequency generator located 
in a separate housing; the ultra-sonic vibrations of the magnetostrictive rod are 
then again transferred through the stem of the toothbrush 2 to its bristles 3. The 
swivel axis 13 of the carrier 14 arranged vertically to the application surface of the 
bristles 3 forms an intersection point and the distance between this and the bristles 
3 preferably measures one fourth of the ultra-sonic wave length or an odd- 
numbered multiple of the same. 

Apart from the ultra-sonic motor 15, the handle 1 in accordance with Fig. 2 
contains an electro-magnetic vibrator in the form of an electromagnet with a coll 
21 and an anchor 18 movably mounted to a posterior extension 17 of the carrier 
14. Springs 19 attached to the walls of the handle and bearing upon both sides of 
the extension 17 of carrier 14 serve as return springs and define the resting 
position of the toothbrush 2,3. If the magnetic coil 21 is connected to the power 
supply through the outer connecting cable 23, the vibrator and, consequently, the 
toothbrush vibrate with the double supply frequency in the sense of a double arrow 
around axis 13. 
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The vibrator and the spring 19 are laid out in such a way that the vibrator action is 
blocked when the application pressure exerted upon the toothbrush exceeds the 
critical value mentioned before. Thus the user realizes immediately when he has to 
reduce the application pressure and he can now easily and constantly choose the 
application pressure to cause the vibrator and therefore the toothbrush to vibrate 
with sufficient amplitude- This vibration amplitude of the toothbrush head may lie 
between 1 and 10 mm, preferably between 2 and 4 mm. This additional vibration 
of the toothbrush with the double supply frequency, generally with 100 Hz, also 
results in an additional cleaning and massaging effect complementing the ultra- 
sonic effect. Generally, the vibrator - it may also have another composition as 
described can work with any frequency in the low or infra-sonic range, i.e. below 
16 Hz; the essential feature Is that the toothbrush vibration generated by this 
vibrator can clearly be ascertained by the user. In regard to the additional cleaning 
and massaging effect and because of the uncomplicated supply, an electro- 
mechanical vibrator that can be directly connected to the AC supply is very 
practical. 

The application example according Fig. 3 where the corresponding components of 
the example of Fig. 2 have the same reference symbols, differs from the example in 
accordance with Fig, 2 merely in the composition and function of the electro- 
mechanical vibrator. On the E-shaped core of the electromagnet 20a, a winding 
21a split by a center tap while diodes 24 have been integrated in the wires leading 
to the endings of the windings in such a way that each half of the windings is only 
exposed to the flow of half current waves of one polarity causing the vibrator to 
vibrate with single supply frequency, i.e., generally with 50 Hz. Otherwise, this 
ultra-sonic toothbrush in accordance with Fig. 3 works in the same way as the 
hand-held appliance in accordance with Fig. 2. Because toothbrush 2,3 vibrates 
under the influence of the vibrator in a direction parallel to the application surface 
of the bristles, i.e. in a plane vertically oriented toward the direction of the 
application pressure, this application pressure along the entire vibration amplitude 
works essentially evenly as braking force. This allows for the relatively easy 
fulfillment of the requirement that the vibrator frequency must be completely 
suppressed when the critical application pressure is exceeded. 

The hand-held appliance that is the subject of the invention is not limited to the 
design and function examples described but allows manifold variations, both in 
regard to the composition and the function of the ultra-sonic motor as also, and 
particularly, in regard to the device that can be influenced by the application 
pressure of the treatment unit. For instance, the ultra-sonic frequencies can be 
modulated with a frequency of a smaller magnitude especially with the single or 
double supply frequency, which favorably affects the cleaning and massaging 
effect. Likewise, a design may be incorporated that supplies liquid, especially 
water, through the hollow unit stem to openings in the unit head, especially at the 
base of the bristles of a toothbrush. Such liquid, for all practical purposes, is then 
supplied through a tube that is either connected to the water supply or a special 
water pump and fed through a channel inside the handle to the hollow unit stem. 
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In addition, a vibrator as outlined in the examples according to Fig. 2 and 3 may be 
first of all Intended to Improve the cleaning and massaging effect and therefore 
proportioned in a way that only slightly suppresses the vibrations of the unit under 
external load consequently causing only an Insignificant suppression when the 
critical application pressure mentioned before is reached. In such cases, a special 
device responding to the critical application pressure and thus alerting the user in 
accordance with the kind shown in Fig. 1, is intended. This is principally possible 
without any problems because the vibrations generated by a vibrator lie vertically 
to the direction of the application pressure while the triggering of the device, that 
alerts the user, occurs through a movement of the unit in direction of the 
application pressure, in the examples in accordance with Fig. 2 or 3 it is therefore 
possible to incorporate a switch 8, 9 and a signal generator 11 as in the example in 
accordance with Fig. 1; It Is simply necessary to pay attention that the brush stem 
2 or the carrier 14, respectively, can swivel sufficiently under the influence of the 
application pressure in the are of the switch. 

Generally, any pressure sensitive sensor can be incorporated that responds when 
the critical application pressure has been reached and then activates a signal 
generator. 
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